Trans splicing involves a novel form of small nuclear ribonucleoprotein particles.
The trans-splicing reaction occurring in trypanosomes and related species as well as in the nematode Caenorhabditis elegans involves the transfer of a 5' exon from a spliced leader transcript (SL RNA) to a precursor messenger RNA transcript with a 3' splice acceptor site. This seems to take place in the same nuclear compartment as normal cis splicing and proceeds through Y-branched intermediates analogous to the lariats formed in cis splicing. The cellular machinery catalysing cis and trans splicing might therefore be expected to share some components, particularly in the nematode where some mRNAs are produced by both cis and trans splicing. We generated possible secondary structures for the SL RNAs of several species and found they were remarkably similar although neither nucleotide sequence nor length is conserved. Each contained three stem-loops; strikingly the 5' splice site is adjacent to the turn of the most 5' loop and an Sm-binding consensus sequence is found between the second and third stem-loops. Sm is an antigen associated with small nuclear ribonucleoprotein particles (snRNPs). When incubated in HeLa cell nuclear extracts, SL RNAs become immunoprecipitable by anti-Sm, but not by other autoantibodies directed against proteins of mammalian snRNPs. We propose that SL RNAs have a dual function in the trans splicing process: they consist of a 5' exon covalently linked to an snRNA-like sequence and seem likely to exist as Sm snRNP particles (SL snRNPs) within the cell. Just as the RNA in the U1 snRNP base-pairs with the 5' splice site, rendering it susceptible to attack in the cis-splicing reaction, so might the SL snRNP autonomously activate its own 5' splice site and thereby eliminate the need for a U1-like snRNP in the trans-splicing machinery.